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PROBLEM TO BE SOLVED: To provide an X-ray inspection device for 
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the inside of an object is normal or not based on a silhouette 
image by 

obtaining a clear silhouette image due to'X rays even for an 
object whose 

internal shape is complex. 

SOLUTION: An object S is placed on a placement stand (XY table) 
3, and an X-ray 

source 1 for emitting X rays and an X-ray detector 2 for 
detecting X rays are 

arranged at opposite positions with the object S in between. In 
this case, 

while the X-ray source 1 and the X-ray detector 2 are positioned 
in opposite 

directions with the object S as a center, the X-ray source 1 and 
the X-ray 

detector 2 are moved in one piece within each conical region with 
an area near 

the object S as a top position, X rays are projected to the 
object S from the 

X-ray source 1, and X rays through the object S are detected by 
the X-ray 

detector 2 and the silhouette image of the object S is displayed 
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on a monitor 
device 9. 
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imm2 3 xmm^xm&<7)immMm-&jj 
mzzmx. mm&zfflizLxMfo-t&imizxigi* 
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x«*aji«-* x«aK&t;xtt*tfc&r*-* xwwasss- 

ms^i*iTHuiex^2at/xiK«i»isi?:-«tetitc^i&$ 
mii**mmzivzx&£mixmwmizxtk%iLx 

io art-*a«fc*n,^-c, msm:*wattt*MSk* m 

mift^x&zmtrhxi&mk. wsxm&mzLx 
mmxmmk^f^tmMizm^^ti. mBam&mz 
Lizx**Wttt&xw60fflk* msamcv&mzm 
jsstst th zti?ixc7)pimmMftx^ixmm&vx 

izxmixm%&xfxmffiti%%£ : 8mzit%tft>. m§z 
xwm^^comzm^^m&vtixwttmzxm^m 
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[0003] mzfrt>. -Mt^xm^mmmizj: 
nm?hh'®fo muz. mmmgmm) zmwL. & 

xms-^tfu vatk$:m&i,tzx&zm*aLT%i#ft® 
<7)mmT-?t:%. zcmmT-rizmthffi&z*- 
tmvTvws yiz^LxmfkwftmvmzmmL 
xmrn^t^st^tmr^ . 

[0004] ZcvmiZ. X&M&tcliXfflm3/sZ±T 
Z>. m*>. X®m*ft&&lZfr3lf&fr£t:tiXim%\ 

&ztm&frt>m&fz z t izx -?xfo±mm*±i?. 
xmMz^&fr&&zv&fr£rzi±x&®$m$:tfm 

teiz^tfh z. t tz£~?T&±i£m*Tif& <. _ 

[0005] 

imwimLJ: o t-t&mmi ±mlkx o%mk<?> 
xm&tt&t:m^tz&&ffi£Tte. mxnmxmmnm 
m&zmh z t &tz x , ftt&mmtmtozmkiz^ \ 

=5t3&s^. iffifLcr, i cM&nmMX'temm^wmmtf 
mLkizmmizi>h*z->xmnm, tmm^m 
ifcstu v4^&i>m&izm&ii^m^mmzi\x 
t>o. znzttmmmmmMnxdizftffifmttfiim 
t'^sMttrsuii, mtnximmmzm^zmE 
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[0008] *&W<m<r>BMli. fo&wmtfimxty 

m£ffim.vizw:zmi£tz> zbizhz. 

[0009] 

i&m&z. xmz m^xmfo<7)5mm*imt zumz 
&^x. mmi&*mzLxxm:&m-z>x®mBdf 
xm^m-hxwm^um.L. mmm^T&m^ 
m^Mmt-th nmffimftx'mixtmz&MZtttf 
t>. mmxmmfr^xmzmmmbizftmv. mmfa 
*jm L*rx&£ mixnmmsizxmxa lx mzmfa 

[ooio] m^m2iz^mmmmiii^Tmi. xm* 
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m^x^fo<?>wim%:M.m- ttmz&^x . man** 
zmizLxttfa^&<mizxfflL*&m-&xmmRu : x 
^^^-r^x^ttsi&gijgL. mmt¥<rm.m*m 
fitewt^&zK^fttvPimmmftxiiiimxigmmfix 
mm5m&~mjiz&mztttfL>. mmxnm^x 
&zmmiMzmtL. tmtoft*m&Ltix®£mB. 
xmkto&izx&toLxmm#<omi&z'&z> zt* 

[ooin mM3iz%&m®immm\&. mm 
io 2 izt5\ ^x „ mix®m&v x4s«tassr mmsmzm 
mthftrnzmfrtz z t t z. *) . i§8ie&ot£ 

[ooi2] rnmiiizi&zmmmmimmte. x&z 
m^xm^<mmm^mm-t&mmnza^x . mm& 
^x&z&m-z x&mt . wmmmmz Lxrnmx 
mmtttfa-tz>®.mzWL\?tzti. mmiftz&mLt:x 
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b. mmib£fflizLxmixmmbttifr?z<mtzm. 
tt^fi. fn&^^@i§L^x^^^rt-^x^t^iti 
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mmmt^xmmsofxwmm^-miiz'm}^^ 
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[ooi4] tf^JS6 izmzmmmmmmit. mm 
5ttjv^x. mam^^mt. mtxmmRVxmsm 
30 &&mmmzmm-&ifft^m&xmzmfxwim 
mfrDwrnzmw-tznifflimb. mttrnzmw.* 
m i ¥ts±£i$tt& muxjmmfxfflm%s<rmm* 
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$>&m2¥mftx'mmftmftximrf&m i immb . 
fnam i ai^m 2^ffl^siST'* -&m 3 *mnx-m%n 
jmxwm-tz>&2 mmm.b z £ t *■ msfc -r 

40 [ooi6] it^«8 m$m 
5^7<7)mtii)Hzi3^x. mmw.£i£2<!zmz&mz 
&hwm&m&^&*-!g.izmz- hzb zw&b-tz . 
[ooi7] mrni9 cisftMffiiSii xmzx 
&mmmzm^xvtikztm-tzjjmizi>\,*x . mm 
mftzjmiz Lxttfa-t z&mzxmziiiMi- h xmrns. 
vx&z&m-&xw-im$szmm.L. mzmi<Mm 
£ii*t£B b -tz *ti? n&mmmmftx'ffimxmm. 
vxm®ft%z-m)iz&wiZit*wt>. mmxmmfr 
t>x&*mmamzikmL. mi.Mkzm$i2tifzx& 

50 zmzix&mi&izxmmLxmmmfcn&micvmM 
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[0018] m&mmz&&'mffimi&mz. xmzx 
mfczwum-zmwiz t . mmmft^xmzmrt-& x 

mmmHxiimxmm&xmm&z-tmiz&mz 
itz&m^mk. mmi&mzxmi&xwm&vxffik 
smzmh^ttifib. mmxmm^cofmsmftzm 
» tti xt&z mie xffl&mT&m t-c#7t losa^w 

[0019] W*3lll^-S!fi!)#^3^S{±, ^^10 

tctev^T. im&wfrmt. miximmtxmtim 
t^m^w^zim^h^^miximRr/xmmi 

ffi±.lz& tt & irate XttBRtf xSHftftgla&StefflftN- 
4»2SWffi:£3r*-*£i: 

[0020] |R«]Rl2(cffi&1MM»SIIB^ Will 

is® i atxis 2 TM^Mtt-cfc h m 3 Tw^Tm^jg 

[0021] f|:£:iI13£«&^#«B£2slEl±. IftglBlO 

[0022] *3tmnxwE*&mMM6ttm ■ mm 

fcfclMU X&igl±!^<a£#£]I^fc^&f^SO 

-*<o«i«nii««rtt, xmmmm^ff^&^^m 
Lxxtmtxmfflmktfwm*fa<ntiLmz%z>$L 

xm^xmma^zxmaLxm^^mm^n^. ± 

o-C. **sfl^ift*»6Xltt*«tfc:««^-*i 

titiHtt**. 4fc, xaaaatxxiM«jtfit« 

[0023] *^uB^fts^S^ • 2£g-C(2. ±» L- 
fci^fc:. Xtt»XtfXtMft^fc*ft*^H««« 
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2^^[*it^s6"rgg^xY^-y^i:-r^wT\ xsa 
mt&mtz.-$ti>itxmi&*&m2it& z t iz ± 9 . a 

[0025] 

^•fmm^mtxM^mizmm-th . 

[ 0 0 2 6 ] 111! afsWWfcJ: 4**fc*«-*8ttK> 
SaHIOT^wrrtWH-C** . S 1 fcii we 3 »±, #?se 

: ¥-%mmmtt-r&mm&x'bz>. Hifc*iv* 
•c. ^S^3oi®H^Sl[^rni^z^rnii: 
z^rifei^si[^2^-|fei^x^ri&i. Y^rr&ik-rs. 
3(4. xmzm&t&xYT-yfrX'hK) . *<oT*te 

R»-«dB»*a4fcJ:-jTX*|ft|, Y^ffij^s^BjAfHr 
4 Sr^ttS £ fc izi 0 . §l§£*fii?) <fc 3 fclfflfcW*:* 

[0027] ®g£ 3 o_h^f iit±. x&£inm-& xm 

20 *l36«|ftttfe*l, XWKl*»fe«tt&3±«)ft»StX 

&t?miZti&ioiz%:-?x^&. XtSlli. Mfirt 

mt>m^ (8/im=gjg) v>f^a7^-^xtaas (a 

[00 28] mB^3«T^t=ii. ^S&SJg 

tteXKt«W&xta«B^2*g»tMi-Cfi9. Hi 

«tS^^L^X^*«^§^SJ:9t^oTl^„ X 

30 nmmm^ta^h. 

[0029] mmemmmiii. ^jjmm^m^i.xm 

-^§iK9^ffi*-r^> <> ^-^«B9tt. A*§fL^a 

40 S1K4. MflU^USj^fe^Bfllx-^WCfcfcBfll. 

[0030] XlliJg 1 ftl^xmJMai»2ttH— «»S» 

xmm i avx»B^2 jj^icWfcjittLT»iH- 
s . xmm i ^iiKHti, s^a^ t -r« 

ot, -^r. x^^si#§2^)#i!>^ffl{i. msiOfitS 

50 60S) ftX fob. 
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[0031] X&aSil. , X&&^2(4 W?*U:f!l, 

o . xmm i K.vxmti&m 2 vyttnawmmmiz- 

xmm.^2t^m e iEKM<r>^t l zm.m.i.x^h. m 
x.fcf . m 1 tfei^T. x^ai 1 ammu 1 
x^M2 as 1 ^GtgL-cij d . xmm 1 ^IM 
2 immrth t -e *u~ js t t xmm%m 2 & s 2 * ti^ 

Krrs. J^T. x^i&t^x^^#g2colHl!£^. 

x&mifr&nx&nimijfa, mftscnim, xim 
m& 2 <\<Dx&<?)*Mttfiiitf-m&mz& <o . xmm 1 
fr^mfttztifcxmtm&s zm&Lxmmizxmtkto 

[0032] $r*j. ^»^K5ti, mtrvt^Atnt 

WiUjcpu6M oMfliic i o t -e 0 X Y # facDlftfE 

[0033] mz. ±ml?z xmm 1 Rx/xmmm2 

At. ^zv&m^mcommzmmz^xmm-z. 
[0 0 34] 02(4. x*m&tfxifttt*i8ff2e>8tt 

mm (m&&5 ) z^-rmmm. 12314. zamm 

$&, y«, Z«tfir|ftll4EK5Lfc3l9T**. 
[ 0 0 3 5 ] H3 (Cfewvc . 41tt«05rflc«^mfc^«lf£ 
"TS^l/— AT*£>6. 71/— A41<50TMT'Y«rtr|nI^ 
R<3%1. 3g2 7l/-A41a, 41b|g(3(4X«rtf|ifJ{;rqE- 
*&42j&*i£(t£>;fx. *-*£42fcl4®&:B43, 43jM£ 
£*lT^&. -£LT. 3K>&43. A3iiZ^m-^m2^-~ 

•9"-^-^31^\ ^-?£42oaD71/-A41 (*g 

£JtR£)J53, 3I4 7U—A41C, 41<H;:(4?l>*7gj££;fX 
T&9. -eti^lLfcytJBW^ffl^tr^, 46£SIL 

T^rs«i&r-A3o^5feafg^ieisi?30a, 3«>fc«& 

i t (3 i 0 . W7*-.A30<7Wfc3g#:7 1/-A41 
[00 3 6] 02£#HgLT. »»*»50>Sa|I 

toi ^T^Hji-rs . xmm 1 ^22^^- lt z^ 

fc£f££ftfcri/-h2i<ah^£j^3;fi. xjfctftgi 

#12 (4^ y°21*ftLX7U- h21«T**fca9S«*L 
T^S„ 04(4. Tlz-t^l^jfifilSr^-f. X^-[6j*>^> 

JtfcwaawHBBifia'r'jb* . rw- h2i<oY*m«*w 
imizte^ zutotzm/t m-fjm^i^'t^ 1 

l±*>T&m!l&*Ufc Z;Jf fafcrJIKOfc l^»26tfjll£ LT U 
6. tat»06^> ? (cl||!^LT*ffltt2735?g*t4>*i. * 

m\Q7t h 21 i: imttifm&Zlfr LT b°>ifc^§ 
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*VO*4. 4>Stt27^Y^T(pI«W<0{aM^(4. Zi75 
h29* t KR*:h.T*J'3» 4>SW27<7)|^ejt27a ffiZ 
1/7^7 h290Z3r|ft|(C&tffcai29a tAO^TV^ 
*. 

[0037] Ci«)J:5*«jSfcJ: 9. m-fr-sK*-* 
f»U ^SW27t^^L^71/-h21i,Z^T|fil(^i6 

±-jt, zcnXoft-ru-Micotmizftixz 
10 ti(c3Hw xiis i mxmtk%m 2 *> z xmiz&m 

LT. XKfflA^Xtl«|»l»2<0Z^ri4«)9lb (±T 
tt) 3WW»§*I.*. ^fc^COlS. 4>^«l27<0§^^27a 
(iZfflyv^-y N290Z^rfBj^jffilAYcai29a rt^^Kr^ 
4*ftrcft»). ^l-9--!if*-^25«oaSlik:J;oTZBi 

i Hf-7Kt- ^25offii6$5Wt i o . x^m i atxxia 

§6.^.lgl 7K*-^25«WBilWWiaHfeW] 
20 ffiUlZXfffrtlZ,. 

[0038] *7t. 30(±¥S«3^OJSiJiT-AT-$) 
0. 8116^-^300^^ 2OC0)2gi5<7)-^fflg|JOcfJ 
jfefctt. »21^>Kt-^31<OZ*rtlfcaiV*m*«92 
*>'ey±«>$iiT . ^2-9--^- ^31(4. ' rn^E L 
3ti-5^S«t (7W A41) til|^$ixT*3 0 . 

3 Ffi : ^:2o<oja^o#^(4. m&LtiXoizmmmz 

30 dr y hmzyis^lZXmSZtlX I *6 . 

[0039] .TO J; a ^cflSjSt i "5 , ^21^-^-^ 

3i*w»^*fcaj*«a236*z*m(sB»L, *«fiwwc 
ffoT«i»r-A3o^. 2o«ia*«4wBts^ifcUT 
Yz^HrtT-Eif^oA^iiH'cfiiiirr^. mm 

T-J»30t,zm$i2tlt:Zm7'7'}->yh29i>®mL. Ztl 
tejEt-T7*l/-h21. X^l&t>'X|S«|43It|2* t -«s 

Yl , Y2T*02iC^-r. 

[0040] Si&T-AlTCOW^ 20<7)iagp<7)- 
40 5a»fcWT5firw^»fc««!M5fcML U^««r-A 
34*«@|£$itT^S. T-A34^(4®3-9--^-^35 

TV^S„ ms-^-^-^SSOX^riiii^tXSUi 
73W36*^ Z*7*5^y h29{Cjl«S$iiTV%§„ 
[0041] i^id^J^tci: 0. JB31^-sK*-^ 
35*BIW-«fcm*il3636f«XAT«!tS»«rL, *<^BWrfc 
ft-oXZmT'7-yv b29*>\ JW»T-A17fc^5aB&j5t 

( t'S" j.33 ) tjfosfc lt. xz y-mpix'mmoftmffi 
mx'wmtz* ztuzfctx7°u-h2i, xwmi&x/ 

50 XMfflW»2fc— ttttlcJHIW*. X«SBlfc*jJt4X 
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-xfiwmxmM&z xi. x 2 t la 2 £^-r . 

[0042] tLLtfOi a 3rfi§£ST-.A30<DiSI6fc Zffi;/ 
5 -y h29«O^SS&fc ^ffl^^-y:^ £ fc fc: J: *) . XY¥ 

fflcottSioest x&as i &vxmm\3s 2 £i&g-3-& 

05 (a) ttJB»T-A30«)««fc:ffaY*rtl^>» 

g&ft0^fc£^U H5"Cb ) «Z«:/?*-y h29C)M 
»fcff3XJ5r|6i«)«ifcft<0Sgfl:**L, 05 (c) ttM 

&—:firfiI's30*fc 05(c) fcii^ZtiX 

vvfc i 3 fe. XYTBni*F-C9O^c7)fflS0Jffli^fi : o'C^ 
*. iots *ft^^^;ft^a£H£60££i£5£-r*i. 

tr . x YTWi^ffis^^^oiamijai^fT 5 <i fc ** 

^-*35«B»Mttte J: 0 . XttOB 1 &tf Xfg;B8itfg 2 
*XY*ft«^<ofiBBB8l*(ciSStr&4. IS 2 

PUefcrCfrfcilS,, £Oi3&figS&J8P£Bn 20 

i>B Lfc* 1 -9--il?*-^25(c <£ SffiSSiJffliS-Jni. & £ fc 
fci*). t^LfcRit«^«^<offlflBI»(cx«aB 
1 SZfXttffcfclS 2 £^S£-C£ 6 . 
[ 0 0 4 4 ] ifclc, IMKcov^lttW*-*. ±a»LfcJ: 
a =3:IB«rtWS^Wt-S^»^S 5 tc i o X . x^I l , 

X*m*&XimR8&3±aHrifcStZ&ttU 
*«^UfcXttfcXI8«BlI»2fcT«Mlrt-*. xmi 

Ml 2 *»feW«-r-^3& t H«i!Wia»7A.A**#i.* . 
X|8«Bai»23&»6»6<l.&B«'7*-^(£l±X»y>fX36i* 30 

*}. Xfcy^XW&fcLTS/NttfciWM-*. 
[0045] H*jW»»S*i^Bfl^- 

fri*mt&. *mixn. xffimiRVxmmm2 
tmnvaifih^^i vrkzmhzitznx'. tows 40 
nnmwmp 3 asEHcsat lx^< mmim&im 
wt&zhitx'*. wa&mm&ttthVftmMe. 

XY^-rrt^£&S«^3*S»§-imtf. X&-C 

££B«**6 <T fc & . 

[ 0 0 4 6 ] Srfc, ^£jStTB<t'r-*£MM ; E 
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1 0 

tt^jStS**)^.*— ( 2j£|Sic7>3Ei§t. ®m. A 
JR^f) £B«x-*lc^vvtHflgK!eSlO'e**>* 

[0047] xtm l , x&ffcfttfg 2 ifi^mdzwm- 

XHi® 1 3 fcifi-?< fc Xi£l$*n&2{i 

aa^ 3 a»6»y* o . xmm 1 3 

jf&d* fc XKW11H 2<ii8S£ 3 (cifi-3< X X 
1SSI l , x|£fii« 2 5 1 J: -Jtfl^ 

l^©a^3iT^8ESI*Ll vxttKlfr&xiHft 
*D»24-C«SBt*L2fc Lfc*&£«C. HTW ( 1 ) 3C 

R = L2 /LI -(1) 
XMtffl. XiMft^236*-^tffiB»r4o , c. JJE 

( 1 ) ^tCi>C^TL2 iOffi{±— ^TJb*. ioT. Sfc*c 

fg^miLi joitatHU xig«itaafe3fcie 

x^i^ma^3^sgt*ifej/^& 

i fc tii: 9»ffifi^K*«^Kjrc& & . im 

^awcii, xii»i^»xiitwaiff»«uc»(£mi$ 

f^fc4oT«BK)^ff«lfc^>WI6fc*fey*t»flf3&» 

-imtz&mz&xnjtfgmz^mzit&nx'. 

[ 0 0 4 8 ] 3r:fc, _hJ^>KWC»4, H2fc*t-J: -3=Sr 
IH^IgiS^^ct 0 XHj® 1 at^X«l^S2 * 3ifc 

60Jg<oHlt^ffi«<OfiLa^X|g5®l i#»tJ: OISS 
•th z. fc J; 0 „ ffie«fta&&»4,«)i8IS«^flBM-* i 

^ 2<jDc<7)^mmtfi^-c-g= s ztiitamx'hh. 

[0049] 

m*ttmfr^xm&wmzmMLxz<?>mim 
z. fc *st-# * . fi!-? t , ffig««snfaa» feat** 

a«wcttw*^«*fl:«-#-i * - fc 3&«t & . ftmmm- 
[H2] xtB^z^xtt«»^<omiiii^^^^ 

[H3] x|$^^x|S«i*n|go^U^^»«s^<0K 

[04 ] ximRVxtmto$/Bnmmffi<v-®*jrs-t 
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